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Aim of Study: Image analysis techniques can be applied to knee 
radiographs to assess the trabecular bone pattern, which may 
change with the progression of osteoarthritis (OA). This study as- 
sessed whether change in the radiographic trabecular pattern are 
detectable in mild to moderate OA. 
Method: Dominant knees of 146 subjects were radiographed us- 
ing the fixed flexion technique. Two radiologists independently 
graded each radiograph according to Kellgren-Lawrence (KL) 
scoring. Radiographs were digitised and processed with custom 
software that automatically selected regions of interest (ROIs) in 
the medial and lateral compartments of the tibia. These two ROl's 
were automatically selected to contain a representative sample 
of the trabecular pattern in the tibia. Bi-level and skeletonised im- 
ages were created from each ROI so that the trabecular pattern 
could be quantified. Run-length analysis was performed on each 
ROI using global indices to determine bone surface, bone vol- 
ume, trabecular spacing, trabecular width, and trabecular align- 
ment. Trabecular strut analysis was applied to the skeletonised 
images to determine the number of nodes, free ends, and total 
length of the trabecular network as it appears in the radiograph. 
Reproducibility of the variables derived by the run-length analy- 
sis and the trabecular strut analysis was assessed by analysing 
duplicate radiographs of 12 patients acquired 1-week apart. 
Results: In general the reproducibility of the run-length indices 
were less than 2% compared to those derives from strut analy- 
sis (< 7%). There was strong evidence of structural change in 
trabecular bone pattern in groups of subjects with differing KL 
scores. For example, the difference in trabecular alignment be- 
tween the medial and lateral compartments was significantly dif- 
ferent between groups of subjects with a KL grade of 4 versus <2 
(p<0.001). Subjects with KL grade 4 tended to have more bone, 
as measured by the bone volume to total volume, in the medial 
compartment compared to those identified with KL <2 (p<0.001). 
This difference in orientation or bone volume was not evident in 
subjects with KL grade <2 compared to KL grade 2. In subjects 
with a higher KL grade, there was a non-significant trend to have 
greater apparent rabecular thickness, reduced trabecular spac- 
ing and greater connectivity as identified by strut analysis. 
Conclusion: Structural change in trabecular bone can be iden- 
tified by computer-aided analysis of radiographs of osteoarthritic 
knees. However, this study suggests that this change in the tra- 
becular pattern is only detectable in moderate to severe OA and 
not at the early stages of the disease. 
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Aim: The purpose of these studies is to further examine MRI 
Indices proposed to be sensitive to collagen damage in cartilage. 
Methods: T2 and diffusion tensor imaging (DTI) have been pro- 
posed as metrics sensitive to collagen degeneration in cartilage. 
(i) Here we compare T2 to dGEMRIC (an indicator of cartilage 
degeneration) in 21 volunteers with OA. The dGEMRIC Index 
and T2 were computed in the central area of each of the me- 
dial and lateral femoral compartments. (ii) Human osteo-chondral 
samples were imaged for DTI, subjected to collagenase-induced 
degeneration, and reimaged. The degree of diffusion anisotropy 
was quantified as "fractional anisotropy", or fa (0 totally isotropic; 
1 totally ordered). 
Results: T2 had a very small range despite the large range of 
OA (K/L1-4), and showed no apparent differences across areas of 
low and high dGEMRIC (Fig. 1 ). DTI showed differences amongst 
different layers of cartilage, but was altered only slightly with col- 
lagenase treatment, with the fa increasing slightly (Fig. 2). 
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Discussion/Conclusions: In vitro studies have shown T2 to be 
sensitive cartilage degeneration; however the T2 changes are 
small and differ in direction (hence there may be competing ef- 
fects) and magnitude with the type of intervention, making any 
given T2 change difficult to interpret without a priori knowledge 
of the pathology. Perhaps because of this, clinical studies have 
shown little difference in T2 between control and OA subjects, 
and no apparent differences between OA grades. Our results 
show no difference between areas of high and low dGEMRIC. 
Although dGEMRIC is predominantly an index of GAG, areas 
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of collagen degeneration are often in areas strongly depleted 
of GAG. Proposed as an indicator of collagen organizaiton, DTI 
showed an increase in orientation with collagenase, not the ex- 
pected decrease. This may be due to the diffusion sequence be- 
ing sensitive to motion at a smaller scale than the collagen "leaf" 
structure. However, the fa was low, and induced changes sub- 
tle, suggesting difficulty in clinical application. These subtle, non- 
specific, and multifactorial degeneration-related differences have 
been evident with other metrics, including magnetization transfer 
and T1 rho. Overall, these and previous results suggest that we 
do not yet have a robust means to monitor collagen changes by 
the MR methods currently advocated for this purpose, motivating 
the need for new avenues for collagen evaluation by MRI. 
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Aim: Acetabular labrum morphology changes have been indi- 
cated as potential reason for hip pain. The femoral neck remod- 
eling based on Slipped Capital Femoral Epiphysiolysis (SCFE) is 
presumed to cause damage to the acetabular labrum, a possible 
reason for development of early osteoarthritic hanges of the ac- 
etabular cartilage. Aim of the study is to assess cartilage quality 
in comparison to the morphology of the acetabular labrum and 
correlate it with the portion of the labrum based on MRI. 
Material and Methods:  20 healthy volunteers and 17 patients 
after prophylactic pin treatment for SCFE underwent MRI and 
clinical hip examination. For MRI 3D-Dess Sequence (isotropic 
resolution 0.7x0.7x0.7mm, Siemens Avanto1.5T) and a radially 
sectioned PD-TSE sequence (0.4 x0.4 x5.0mm) perpendicular to 
the acetabular labrum were performed. For planning of the ra- 
Fig. 2. Double oblique matching in the isotropic 3D DESS, to verify the car- 
tilage lesion (red = femurmetaphysis; yellow = acetabular labrum; green = 
cartilage defect). 
dial sections the plane of the acetabular opening was assessed 
double oblique, using isotropic cartilage sequences. Acetabular 
labrum morphology was analyzed based on shape, grading and 
signal intensity in MRI. The results were compared to the corre- 
sponding femoral and acetabular cartilage quality. 
Results: Divided in dorsal,cranial and ventral portion, we found in 
healthy volunteers triangular shape (85%) or round shape (15%) 
without cartilage lesions in corresponding contact areas. 14 pa- 
tients showed regular shape and homogenous signal intensity 
in the ventral portion and 3 cases irregular signal intensity with 
a tear in the ventral portion, but no signs of remodeling of the 
femoral neck.In the cranial portion in 10 cases irregular labrum 
and a corresponding acetabular cartilage thinning was deter- 
mined. 6 of these patients have a remodeling of the femoral neck, 
in 2 of them correlated with clinical signs of impingement. 
Conclusion:  It was possible to compare cartilage morphology 
to acetabular abnormalities by using isotropic cartilage sequence 
and radial PD-TSE sequences. In Patients with SCFE an affec- 
tion of the labrum and corresponding cartilage was found and 
correlated to femoral bone remodeling. It seems to be a possible 
reason for osteoarthritic hanges in patients with SCFE. 
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Aim: The long-term result of reorientation osteotomies in the hip 
joint, especially for the prevention or development of osteoarthri- 
tis, is difficult to asses' cause of the limited possibilities to analyse 
cartilage morphology. Aim of the presenting study is to asses the 
cartilage with isotropic MRI based on the centre of rotation and 
femoral anteversion in patients after treatment with spherical ac- 
etabular osteotomy in hip dysplasia. 
MM: Sagittal imaged MRI sequences (3D-Flash/3D-Medic) of 
both hips separately with an isotropic resolution (0.74x0.74x 
0.74) in 18 healthy volunteers and 16 Patients after treatment 
with spherical acetabular osteotomy were analysed. In a carthe- 
sian view the centre of rotation in the middle of the femoral head 
and based on this point the angle of acetabular coverage in the 
sagittal and coronal plane were assessed (Fig. 1 ). The acetabular 
Fig. 1. Radial PD-TSE with labral tear and corresponding cartilage pathol- 
ogy (red = femurmetaphysis; yellow = acetabular labrum; green = cartilage 
defect). Fig. 1 
